The right to health can be thought of as an aspiration or goal, but it can also be instrument for improving population health if disadvantaged populations can use the right to enforce access to health care or to improve health outcomes. This paper analyzes the health-improving effects of introducing four different constitutional social and environmental human rights (health, free education, adequate living (or welfare), and environment) and the American Convention on Human Rights (ACHR) into national constitution and jurisprudence in Latin America, where human rights litigations are particularly active. By using retrospective fertility surveys conducted in 15 Latin American countries from the Demographic and Health Surveys (DHS), I compare the survival of infants born to the same mother before and after the introduction of four different constitutional human rights and the ACHR. This is to disentangle the effects of these rights from changes in other country-level characteristics. The major results are as follows. (1) No constitutional social and environmental rights significantly change the total amount and composition of government spending. (2) Introducing a right to health into the national constitution is associated with a 2.6 percent subsequent reduction in infant deaths among poor mothers, but not associated with infant deaths among the general population. (3) The right to education, welfare, and environment and the ratification of the ACHR are not associated with a subsequent reduction in infant deaths. (4) The effects of a right to health are robust after allowing for total government spending and its composition (health, education, and social security and welfare spending), which indicates that the allocation of government health spending -rather than an absolute amount of spending induced by the constitutional right to health -might be important to reduce infant deaths among poor mothers.
Introduction
Over the last ten years the empirical examination of human rights laws has grown in the fields outside of law, such as economics, political science, and public health (Ben-Bassat and Dahan 2008; Edwards and Marin 2015; Jeffords 2015; Matsuura 2013 ). In the traditional view, these human rights have been considered as an aspiration or social objective that countries should work toward. However, this recent view has focused on the aspect of these rights as legal and political instruments that can be used to improve social and environmental conditions implied in these rights. Taking human rights as the statement of a desirable social objective is an ethical and moral issue. However, if we regard human rights as an instrument for achieving desirable social and environmental outcomes then we have an empirical question that can be addressed with data: Does the introduction of social and environmental human rights improve the social and environmental conditions of the country? If so, how?
The concept of human rights as a legal and political instrument of social change is perhaps most visible in today's Latin America, where human rights litigations are particularly active. Since 1990, the courts have taken an active role in redressing the failures of education, health, welfare, and environmental policies in these regions. Hundreds of thousands of reported decisions based on these rights have already been published (Boyd 2011; Hogerzeil et al. 2006) . Successful cases were mainly linked to constitutional provisions of these rights being supported by international human rights treaties (Hogerzeil et al. 2006) . Courts in Argentina, Brazil, Colombia, and Costa Rica are particularly active in enforcing these social and environmental rights (Zuniga et al. 2013) .
There are at least three reasons why human rights litigations are particularly active in Latin American countries. First, social and environmental human rights form a crucial part of Latin American constitutional laws. Today, many Latin American countries include provisions of education, health, adequate living, and environmental rights in their national constitutions. This is not surprising as countries with French civil law origin tend to include provisions of social and environmental rights, compared with those of British common law origin. Unlike many Latin American countries, the constitutions of the United States and Canada do not contain any direct reference to health or other social and environmental rights.
Second, the availability of amparo proceedings may encourage individuals to seek judicial protection from the violation of constitutional human rights. Amparo is a legal procedure -first developed in Mexico and common in Latin America -that allows individuals to petition the courts for the protection of their human rights. Today, the amparo or a similar procedure is found in all Latin American countries with the exception of Cuba (Brewer-Carias 2009) . After spreading throughout Latin America, it was also incorporated in the American Convention on Human Rights (ACHR) that provides comprehensive human rights protection throughout the region.
Third, along with national constitutions and domestic courts, the ACHR and the Inter-American Court on Human Rights 3 provide a regional mechanism for individual complaints, becoming an effective measure to ensure respect for human rights and improving social and environmental conditions throughout Latin America. At the time of writing, 22 states have ratified the ACHR and ceded binding jurisdiction to the Inter-American Court (OAS 2016) . Although Article 26 of the ACHR only requires the progressive development of economic and social rights, the Inter-American Court of Human Rights has developed a jurisprudence of economic, social, and environmental rights by interpreting the "right to life" in a way as to comprehend the "right to a dignified existence" and the "right to a decent life" (Bueren 2010 ).
Human rights litigations in Latin America have attracted both praise and criticism. Some view such litigation as a response to a government's inability to address the needs of its people and it can play a crucial role in advancing human rights of the region (Zuniga et al. 2013 ). Yet, others question the ability of the courts to redress complex social policies with significant budgetary implications and are worried that such human rights litigations ultimately distort government priority and hinder the optimal allocation of economic and social resources (Zuniga et al. 2013) . The aim of this paper is to provide evidence on whether such human rights litigations in Latin America are, on average, beneficial to health at the population level.
This paper analyses the effects of introducing four different constitutional human rights (health, free education, adequate living (or welfare), and environment) and the ACHR into national constitution and jurisprudence on child health outcomes in Latin America. These four constitutional human rights have significant budgetary implications. In industrialized countries like G7 members, 68 percent of the total government budget is spent on these four sectors -health, education, welfare, and environment (OECD 2018) . Governments in Latin America spend much less, but spending on health, education, welfare, and environment are growing share of government budgets. This paper improves previous literature in a number of ways. First, it includes multi-dimensions of social and environmental rights in the same analysis. The achievement of one right is closely related to, and dependent on, the realization of other social and environmental human rights. For example, a right to education may affect the achievement of a right to health. There is well-established evidence that investment in education improves population health (Cutler and Lleras-Muney 2006) . However, this right to education must be financed through competing government budgets, as with health and health care. This means there is a possibility that the implementation of one right may hinder the achievement of another. However, this aspect is largely ignored in today's human rights law literature.
Second, the courts (and even legal scholars) may find an implicit social and environmental right derived from other constitutional rights. For instance, despite the absence of a codified right to health in the constitution, India's Supreme Court found that the right to life, which is guaranteed by the Indian constitution, can in some circumstances imply a right to access to health care (Hogerzeil et al. 2006) . Thus, it is not always clear whether a codified constitutional right has led to greater litigation and/or greater social improvement. However, such court cases also show that the courts cannot create a right to health from nothing. Thus, we should include other social and economic rights that can potentially create a right to health or other socio-economic rights.
Third, this paper improves identification strategies used in previous literature. By using retrospective fertility surveys conducted in 15 Latin American countries from the Demographic and Health Surveys (DHS) and government spending data, I compare the survival of infants born to the same mother before and after the introduction of four different constitutional human rights (health, free education, adequate living (or welfare), and environment) and the ACHR into the national constitution and jurisprudence to disentangle the effects of these rights from that of changes in other country-level characteristics.
The main results of this paper are as follows. (1) No constitutional social and environmental rights significantly change the total amount and composition of government spending. (2) Introducing a right to health into the national constitution is associated with a 2.6 percent subsequent reduction in infant deaths among poor mothers, but not associated with infant deaths among the general population. (3) The right to education, welfare, and environment and ratification of the ACHR are not associated with a reduction in infant deaths. (4) The effects of a right to health found in this paper are robust after allowing for total government spending and its composition (health, education, and social security and welfare), which means that more equitable allocation of government health spending induced by the constitutional right to health might be an important driver for reducing infant deaths among poor mothers.
The rest of the paper is organized as follows. Section 2 describes the data used. Section 3 presents the empirical strategy. Section 4 presents the results of the empirical analysis. Finally, Section 5 summarizes the discussion and concludes the paper.
Data

Constitutional social and environmental human rights and the ACHR in Latin America
I constructed a database of the constitutional social and environmental human rights for 15 Latin American countries. The database includes a right to free primary education, a right to health or health care, a right to adequate living standards (welfare), and the right to environment.
The right to access to education is one of the oldest socio-economic constitutional human rights included in national constitutions in Latin America. The right to education, at a minimum, encompasses access to education, quality of education, and the learning environment. However, I exclusively focus on one dimension of the right to education -access to free education -in this paper. At the level of national constitutions, the right to free public education was first adopted by Haiti in 1816, followed by Brazil and Peru. A dummy variable of a constitutional right to education was defined as 1 if there were constitutional guarantees of free primary education in country i at time t; otherwise the value was set to 0. Note that mothers' exposure to the constitutional guarantees of free primary education is more likely to be controlled by the mother fixed effect.
The right to adequate standard of living or welfare is also included in the database. The enjoyment of this right requires, at a minimum, that everyone shall enjoy the necessary subsistence rights such as adequate food, water, clothing, and housing. In some countries, all citizens are automatically entitled to a decent standard of living (e.g., Ecuador). In other countries, all workers and their family members are entitled to a decent standard of living through minimum wage and full-time employment (e.g., Costa Rica). Other countries guarantee a decent standard of living only for children (and their parents). A dummy variable of constitutional rights was defined as 1 if there were constitutional guarantees of an adequate standard of living for all people or children (and their parents) in country i at time t; otherwise the value was set to 0.
The data on the right to health or health care comes from Matsuura (2013) . The right to health must be explicitly stated in the constitution and theoretically enforceable (see the Appendix in Matsuura (2013) for a detailed classification). A dummy variable of constitutional health right is 1 if there is a constitutional health right in country i at time t; otherwise it is 0.
The right to a "healthy" environment is perhaps the most recent social and environmental right to be added to many of the Latin American constitutions. I use Boyd (2014) as my primary source of information to create this dataset. If no information was available for a particular year, then I searched the original provision and traced back to the data introduced in the other three socio-economic rights. A dummy variable of the constitutional right to a healthy environment is 1 if there is a constitutional healthy environmental right or state duty to protect a healthy environment in country i at time t; otherwise it is 0.
Finally, data on the ACHR come from the Organization of American States' Department of International Law (OAS 2016). A dummy variable of the ACHR is 1 if a country has ratified the ACHR in country i at time t; otherwise it is 0. The
Inter-American Court of Human Rights has developed a jurisprudence of the right to health and other social and environmental rights by interpreting the "right to life" in a way as to comprehend the "right to a dignified existence" and the "right to a decent life". Although this is not a constitutional right, I included this variable in the specification because it may affect government spending and population health. 1967 1967 1985 Venezuela 1999 1945 1999 1999 1977 Source: With the following exceptions, the data on constitutional social and environmental rights and international treaties are based on the author's own research using a standard database, such as the Constitutional Finder and FindLaw database. Data on the right to health are taken from Matsuura (2013) . Data on the right to environment are taken from Boyd (2014) . Data on the ACHR are taken from OAS (2016).
Other data
All data used for this article, with the exception of the constitutional social and environmental human rights, is taken from published sources. Both national-and individual-level data are used to understand the role of constitutional social and environmental rights on government spending and child health outcomes.
National-level data
Until recently, the domains of constitutional social and environmental human rights and government budgets have been treated separately. However, it is natural to think that these constitutional rights may bind government spending on health, education, welfare, and environment. To test this hypothesis, data for total government spending and its composition are taken from published sources.
The data for government spending (as a percent of gross domestic product (GDP)) is calculated by dividing public spending, minus interest payments from the government finance statistics of the International Monetary Fund (IMF), by GDP from international financial statistics (IFS). The government spending on health, education, and social security and welfare are taken from the social policy in Latin America and the Caribbean dataset (Huber et al. 2008) . Huber et al. (2008) compiled and estimated a consistent series of datasets including health, education, and social security and welfare spending as a percentage of GDP based on the four different previously available datasets. Although several other datasets (e.g., World Tax Database) exist, social policy in Latin America and the Caribbean dataset is the most consistent government spending data on health, education, and social security and welfare in Latin America over the period 1970-2000. Data on government spending on environment is not available in their datasets.
Several country-level control variables are included in the specifications. Data for the democratic variables are taken from the Polity IV database (Marshall 2014) . Following the procedure of Besley and Kudamatsu (2006) , I constructed two dummy variables for democratic governance based on the democracy score (Polity score). The high democratic governance variable is equal to 1 if the Polity variable is greater than 7; otherwise it is 0. The low democratic governance variable is equal to 1 if the Polity variable is greater than 0, but less than 7; otherwise it is 0.
Data for per capita GDP is taken from the Institute for Health Metrics and Evaluation (Gakidou et al. 2010) . This is to control the level of general resources for health, education, welfare, and other activities. Data on the proportion of people aged 14 and under and 65 and over are taken from the World Development Indicators. These two variables are used to control for the stages of demographic transition in country i at time t.
Individual-level data
To investigate the effect of constitutional social and environmental human rights on child health outcomes, multi-level panel data models are used to show that, at the individual child level, infant death is affected by constitutional social and environmental rights at a national level. I use retrospective fertility surveys of the DHS conducted in 15 Latin American countries. In the DHS, all women of childbearing age (15-49 years) in the sample households are asked about the timing of all births and the age (months) at which the child died. I created a dummy variable equal to 1 if baby i -who was born to mother m in country c in year t -died before reaching the age of 1 year; otherwise it is 0. Other individual-birth level variables are a dummy variable for the gender of the infant, a dummy variable for the multiplicity of the birth, a series of dummy variables for age of the mother at the time of each birth (34 dummy variables), and a series of dummy variables for the birth order (17 dummy variables). All of these come from the same dataset. Apart from the individual birth recodes, the data also contain mother-level variables. As social and environmental human rights are most likely to affect living conditions among children born to poor mothers, I constructed a dummy variable for whether or not a child's mother is poor. A dummy variable is equal to 1 if a mother's household does not own any bicycle, motorcycle, car or truck, refrigerator, radio, and television; otherwise it is 0.
In order to match government spending data from social policy in Latin America and the Caribbean database, I only used data covering birth records from 1970 to 2000. Note that the decision to truncate the pre-1970 and post-2000 observations does not change the major results of this paper.
Methodology
National-level analysis: The analysis of total government and social expenditure
Difference-in-difference methods were used to estimate the association of the introduction of four different socio-economic rights into national constitutions on government social and other spending over time at the country level. The difference-in-difference approach is widely used to evaluate the effect of laws and political institutions in a cross-country setting in the field of political economics (Enikolopov and Zhuravskaya 2007; Persson and Tabellini 2007) , law and economics (Armour and Cumming 2008) , and health economics (Besley and Kudamatsu 2006; Nelson 2010) . Annual data from 1970 to 2000 was obtained for a panel of 22 Latin American countries in order to study the effects of introducing four different social and environmental rights (health, education, adequate living/welfare, and environment) into national constitutions and the ratification of the ACHR on total government spending and government spending on health, education, social security, and welfare. The following equation is estimated:
The dependent variable is the spending that varies by country c and time t; α and γ are the country and year fixed effects. TRENDs are country-specific trends. This panel data model includes country and year fixed effects as well as country-specific linear, quadratic, and cubic trends. X is a vector of controls, including logged GDP per capita, proportion of people aged 14 and under and 65 and over, and low and high levels of democracy. Reported standard errors of the estimates are clustered at the country level to control for autocorrelation in the outcomes over time (Bertrand et al. 2004 ).
Individual-level data: Child health outcomes
I employ a multi-level panel data design by combining individual-level and country-level data. By using retrospective fertility surveys conducted in 15 Latin American countries from the DHS, I address the question of whether the introduction of four different social and environmental human rights into a national constitution and the ratification of the ACHR lead to the improvement of infant deaths.
The dependent variable, INFDEATH, is a dummy that equals 1 if baby i who was born to mother m in country c in year t died before reaching the age of 1 year;
otherwise it is 0. The specification includes mother fixed effects, year fixed effects, country-specific trends and their square and cubic terms, gender of the infant, multiplicity of the birth, series of dummy variables of the age of the mother at the time of birth, and a series of dummy variables of the birth order. As well as country-level controls (X) including logged GDP per capita, proportion of people aged 14 and under, proportion of people aged 65 and over, and low and high levels of democracy. To take into account the interaction between the mother's age and birth order, I also included the interaction terms between a series of dummy variables for the mother's age and a series of dummy variables for birth order in the last two specifications. Reported standard errors of the estimates are clustered at the country level to control for autocorrelation in the outcomes over time. Table 3 presents the results of the multivariate analysis of government spending and its composition. The first three columns show the result of estimating Equation (1) using social policy in Latin America and the Caribbean database from 1970 to 2000. In the first column, the coefficient of −0.0955 on the constitutional right to health indicates that the introduction of a constitutional right to health reduces government spending on health by 0.1%, but it is not statistically significant. Similarly, the second and third columns show that the constitutional right to education (welfare) does not significantly increase or decrease government spending on education (social security and welfare).
Results
Finally, the last column shows the result of estimating the same equation, using government spending as a percentage of GDP from the IMF's government spending data. Neither the four constitutional human rights nor the ACHR significantly change the total amount and its composition of government social spending (health, education, and social security and welfare). Source: Author's compilation based on study data. Table 4 presents the results of multivariate variable regressions of infant death using the DHS. In the first two columns, the explanatory variables include gender of the infant, multiplicity of the birth, a series of dummy variables of age of the mother at the time of birth, and a series of dummy variables of birth order. No country-level control variables are included in the first two specifications. The first column uses the entire sample of 15 Latin American countries. It shows that the coefficient of −0.000381 on the constitutional right to health is not significantly different from 0, which indicates that the introduction of a constitutional right to health is not associated with infant death among the general population. The right to education, welfare, and environment and the ratification of the ACHR are not associated with a reduction in infant deaths among general populations. The second column uses the subsample of infants born to poor mothers. The coefficient of −0.0141 on the constitutional right to health indicates that the introduction of a constitutional right to health is associated with a subsequent reduction in infant death by 1.4 percent. The coefficient of the right to environment is also significant, but this effect is disappeared after the inclusion of country-level control variables (column 4 and 6). Notes: Dependent variable=Infant death. Standard errors are clustered at country level and reported in parentheses. ***p<0.01, **p<0.05, *p<0.1.
Source: Author's compilation based on study data.
The next two specifications add a series of country-level control variables, such as logged GDP per capita, proportion of people aged 14 and under, proportion of people aged 65 and over, and low and high levels of democracy. The constitutional right to health is not significant among general populations (column 3). However, column 4 shows that the introduction of a right to health is associated with a 2.7 percent subsequent reduction in infant deaths among poor mothers (column 4).
Further, the last two specifications include the interaction terms between a series of dummy variables of the age of the mother at the time of birth and a series of dummy variables of birth order. This takes into account that the effect of the mother's age on infant death varies in birth order. The effect of a mother's age of more than 35 years at first birth is perhaps different from the age of more than 35 years at higher-order births. Again, the constitutional right to health is not significant among general populations (column 5), but the introduction of a right to health is associated with a 2.6 percent subsequent reduction in infant deaths among poor mothers (column 6). Table 5 checks the robustness of the results. The first two columns estimate the same equations in the last two columns of Table 4 . Column 3 and 4 add one-year-lag and lead variables in the specifications. Column 5 and 6 further add three-year-lag and lead variables. The effect of introducing a right to health among poor mothers is robust after the inclusion of lag and lead variables. This indicates that there is an immediate reduction in infant deaths after the introduction of a right to health into national constitutions. In column 7 and 8, I look at the heterogeneous effects of constitutional right to health by different age groups. For children who are born to the same mother, one who exposes to constitutional right is always older than the one who do not expose to. One may suspect that infant deaths decrease after the introduction of constitutional right to health, simply because teenage poor mothers get older. However, we did not find any significant difference of the effect of constitutional right to health across different age groups (teenage mothers, mothers between 20-35 years old, and mothers over 35 years old). This indicates that mother's age is not a confounding factor for the analysis. Source: Author's compilation based on study data. Table 6 estimates the same equations in the last two columns of Table 4 and includes total government spending and its compositions (health, education, and social security and welfare spending) as a percentage of GDP used in Table 3 . In theory, the constitutional right to health may cause both more total health spending (although I did not find any effect of a right to health on government health spending in Table 3 data) and more equitable allocation of health spending. Both of them ultimately improves infant health outcome. By Controlling for government spending on health, education, and social security and welfare, I find that the magnitude and significance of the coefficient of the right to health does not change that much. This means that a change in the allocation of government health spending, induced by the constitutional right to health, might be more important than a change in the total government health spending for reducing infant deaths among poor mothers. Source: Author's compilation based on study data.
Discussion
These findings show an interesting picture of how four different social and environmental human rights (right to health, right to education, right to welfare, and right to environment) and the ACHR affect government spending and child health.
First, the finding suggests a robust effect of the introduction of a right to health on subsequent reductions in infant deaths among poor mothers. This indicates that the introduction of a right to health into national constitutions, in fact, protects the health of infants among poor families. This finding is consistent with the findings of previous empirical literature on the effect of a constitutional right to health (Matsuura 2013) . Further, this is also consistent with a recent study of human rights, which argued that a right to health litigation is in fact accessible to low income populations in Latin America (Biehl et al. 2012; Brinks and Gauri 2012) .
The introduction of a right to education, adequate living standards, and environment and the ratification of the ACHR are not significantly associated with subsequent changes in infant deaths. This is both good and bad news. On the one hand, the pursuit of other human rights -such as education, welfare, and environment -does not necessarily harm child health or the pursuit of a right to health. This is supported by the results in Table 3 , which indicate that constitutional social and environmental rights do not affect total government spending as well as its compositions. On the other hand, however, the pursuit of a right to education, welfare, and environment does not lead to the improvement of child health. No effect of a right to adequate living standard (welfare) is particularly surprising because living conditions are likely to be negatively correlated with infant mortality (Alarcón and Robles 2007). One interpretation of these results is that these countries fail to address "a right to adequate living standard" or "right to dignified life" even though there is a constitutional or international law guaranteeing this right. There should be no household that does not own a bicycle, motorcycle, car or truck, refrigerator, radio, and television in our sample if a country has successfully addressed these issues.
In sum, a right to health is the only constitutional human right to improve the health of infants among poor households. Moreover, I find the indirect evidence that the pathway through which the right to health works to improve infant health among poor households is the allocation of government health care spending, induced by constitutional rights. This finding is consistent with my earlier study using historical data of the 50 U.S. states for the period of 1929-2000 (Matsuura 2015 ). However, the pathway through which the right to health affects population health is still under investigation. I leave this question for future studies.
The results of this paper suggest that a right to health, on average, improves child health outcomes among poor families in Latin American countries. However, we need to be careful about the interpretation of the results.
First, this paper uses the codified right to health in national constitutions, but ignores the right to health that has been recognized through case law. The effect of introducing a codified right to health in national constitution estimates is perhaps less informative if our goal is to evaluate the effects of human rights litigations.
In fact, the effect of social and environmental rights through human rights litigation is the only "visible part of the iceberg" in the full effect of human rights.
The presence of such rights in the supreme law of the nation may lead to social change through legislative and social action (Leonard 2009; Matsuura 2015) . Sen (2004) argued for the treatment of human rights as an ethical demand for justice and equity in the allocation of material and non-material resources. This ethical demand will urge citizens, government, and non-government players to work toward the realization and achievement of human rights objectives (Ruger 2006) . The effects of a constitutional right to health found in this paper include not only judicial effects but also political and social ones.
Second, the retrospective fertility surveys have their own disadvantages, namely recall bias and selection bias based on maternal deaths. Recall bias is less likely to be a problem because most mothers are able to recall their children's dates of birth. However, if these mothers had died before the surveys were conducted, the retrospective fertility surveys cannot track birth records of their children. Thus, the results of this paper might be affected by selection bias based on maternal deaths.
Third, I found the robust effects of the introduction of a right to health in this paper. However, without truly exogenous variation in constitutional human rights, it is difficult to obtain convincing evidence on the causal effect of constitutional human rights on child health outcomes.
Fourth, the mechanisms through which the right to health works to affect child health outcomes are not addressed by this investigation. The DHS has variables for access to various vaccinations, improved water sources, and improved sanitation facilities. However, these variables are provided by household levels, therefore dropped from the analysis due to mother fixed effects.
The results of this paper further contribute to a growing literature that evaluates the real world impact of constitutional human rights. Future research should aim to determine the pathways through which constitutional human rights improve the allocation of health and health care resource and population health.
